AD-A147 4155 NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DANS 11
SHOE POND DAM (MA @@4.. (U> CORPS OF ENGINEERS WALTHRM
. MA NEW ENGLAND DIY SEP 79
UNCLASSIFIED F/G 1372 NL .

L s
HEEEREEREEEE-




Do A

2

a3 =l
s EEF

“l op o . 3
K EFEEETITR

16

i

2z




DANVERS RIVER BASIN
BEVERLY, MASSACHUSETTS

SHOE POND DAM
MA 00183

AD-A147 155

PHASE 1 INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

DTIC

EL.LECTEFM
NOV 6 1984 ¥

/\] i ‘

L

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
WALTHAM, MASS. 02154

Ong FILE COPY

DISTRIBUTION STATEMENT A
Approved for public xeleaseaJ

SEPTEMBER 1979

Distribution Unlimited

A —

e |

.

84 10 29 029

i . .'. t. d
L

et
St .
Te s VG
- s a adidan’ap alaa’a




O PP
T T T T ——————— P T I Yy v

T \ v
e AR Y RN AN L e e AT i S I L R e e T e R A A A e A A S UTTTTYT =

AR . v
- b
LNCLASSIELED bﬁ‘

SECURITY CLASSIFICATION OF THIS PAGE (When Deis Entered) ’ X
REPORT DOCUMENTATION PAGE BEF N Pl TN M i ,,_51

1. REPOAYT NUMBER 2. GOVY ACCESSION NO 'l- cmﬁ?'s CATALOG NUMBER
MA 00183 ADtA Y el 55: 5]
4. TITLE (and Subtitle) - 8. TYPE OF REPORT & PERIOD COVERED .
Shoe Pond Dam INSPECTION REPORT s
NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL ¢ PERFORMING ORG. REPORT NUMBER 4
7. AUTHOR(®) 8. CONTRACT OR GRANT NUMBER(®) __j
U.S. ARMY CORPS OF ENGINEERS ~
NEW ENGLAND DIVISION o
3. PERFORMING ORGANIZATION NAME AND ADDRESS 0. PROGNAM ELEMENT, PROJECT, TASK | o
AREA & WORK UNIT NUMBERS S
]
» 1

11, CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
DEPT. OF THE ARMY, CORPS OF ENGINEERS September 1979
NEW ENGLAND DIVISION, NEDED 3. NUMBER OF PAGES 5
424 TRAPELO ROAD, WALTHAM, MA. 02254 65 o
4. MONITORING AGENCY NAME & ADDRESS(!! ditterent from Centreliing Olfice) 13. SECURITY CLASS. (of this report) .___4
UNCLASSIFIED o
‘ﬂmﬁctnuncnloﬂoouuouomo .

sCHEDULE

6. DISTRIBUTION STATEMENT (of thie Report) .
APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED :
17. DISTRIBUTION STATEMENT (of the sbetract entered in Bleck 20, 1! differeni irem Report) ,
-

o

L

8. SUPPLEMENTARY NOTES i
Cover program reads: Phase I Inspection Report, National Dam Inspection Program; 3
however, the offictal title of the program is: National Program for Inspection of -
Non-Federal Dams; use cover date for date of report. 3
19. KEY WORDS (Continue on reverse side if nescsoary and ideniily by bieck aumber) :;:
DAMS, INSPECTION, DAM SAFETY, i
Danvers River Basin c
Beverly, Mass. . -
<. « N

’fﬁ??ﬁ 'a’i"'s“r?SE‘”P'Siﬁ'é"a“i“7"?6‘6’t"'v11'§'ﬁ',"'z'§6‘ .ﬁ)mgng earth embankment with a
concrete core wall, The dam is in fair condition. The dam has been classified

in the "small1” size and in the "significant" hazard categories, A test flood
equal to % the PMF was used to evaluate the capacity of the spillway. ! -

DD ,"2%%, 1473  eoimion oF + wov 6813 OBsOLETE -




DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02184

REPLY TO
ATTENTION OF:
NEDED

DEC 17 1979

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Governor King:

Inclosed is a copy of the Shoe Pond Dam Phase I Inspection Report, which
was prepared under the National Program for Inspection of Non-Federal
Dams. This report is presented for your use and is based upon a visual
ingpection, a review of the past performance and a brief hydrological
study of the dam. A brief assessment is included at the beginning of
the report. I have approved the report and support the findings and
recommendations described in Section 7 and ask that you keep me informed
of the actions taken to implement them. This follow-up action is a
vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, United Shoe Machinery Corporation, Beverly,
Massachusetts.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for your cooperation in carrying out
this program.

Sincerely,
Incl E%Gfﬁé'igééééégé?
As stated Colonel, Corps of Engineers

Division Engineer
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MA 00183

Name of Dam: Shoe Pond

Town: Beverly

County and State: Essex County, Massachusetts
Stream: Bass River - Tributary of the Danvers River

Date of Inspection: April 18, 1979

The dam at Shoe Pond is a 17 foot high, 250 foot
long earth embankment with a concrete core wall. The
dam, which was originally constructed in 1904, was
ralsed 3 feet in 1941. The outlet works are located at
the west abutment and consist of a 26.3-foot long weir
with stoplogs and a low-level outlet. Dlscharge 1s
over the stoplogs of the welr and over the top of the
outlet gate. The effective length of the spilllway 1is
33.0 feet with the crest at elevation (EL) 20.5.
Discharge flows down a concrete-lined chute and into a
lower pond. The difference in elevation between the
upper and lower ponds is 9.6 feet. A ld-inch intake,
passing through a gatehouse on the dam, provides water
to United Shoe Machinery Corporation.

There are deficiencles which must be corrected
to assure the continued performance of this dam. This
conclusion 1s based on a visual inspection of the dam,
a review of avallable data, and statements made by the
Owner as to operation, maintenance, and past perform-
ance. Generally, the dam 1s in falr condition.

The following deficlencies were observed: a
localized slump on the downstrean slope of the dam,
riprap missing on the upstream face of the dam,
localized erosion and bushes growing on the crest of
the dam, deterlorated concrete in the chute below the
outlet works and on the piler out to the li-inch intake,
debris accumulated at the trash raclk in the chute, and
small trees and brush growing along the sldes of the
chute.
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Based on the Corps of Engineers' guildelines, the

dam has been classified in the "small" size and in the

_. "significant" hazard categorlies. A test flood equal to

e one-half the probable maximum flood (PMF) was used to
evaluate the capaclty of the spillway. The drainage

- area is 1.65 square miles. Due to the restriction

" caused by the street embankment upstream, the test
flood inflow was adjusted from 1,180 cubic feet per

— second (cfs) to 800 cfs. Due to the delay in the

- arrival of the peak discharge from upstream of the
street embankment, the test flood outflow is estimated
to be equal to the inflow of 800 c¢fs. This results in

- the pond at El1 22.7 which is 0.8 feet above the low

- area upstrean of the east abutment of the dam. The
spillway (with stoplogs) can discharge 475 cfs which is
59 percent of the test flood outflow before the low
area 1s overtopped. With the stoplogs removed, the
spillway can discharge 660 cfs or 83 percent of the
test flood before overtopping occurs.

rt It 1s recommended that the Owner employ a quali-
fied engineering consultant to evaluate the localized
slump on the downstream face of the dam and to perform
a static and seismic analysis of the embankment. In
addition, the Owner should repalr the deflcienciles

. listed above, as described in Section 7.3. The Owner

' should also implement a program of annual technical
inspections, a plan for surveillance of the embankment
during and after periods of high runoff, and a plan for
notifying nearby residents In the event of an emergency
at the project. The measures outlined above and in
Section 7 should be implemented by the Owner within one

- year after receipt of this Phase I Inspection Report.

7

dward M. Greco, P.E.
roject Manager
letcalf & Eddy, Inc.

o Approved by:

Stepfien L. Bishop, P.E.
Vice President

Metcalf & Eddy, Inc.

I— Massachusetts Reglstration
No. 19703
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This Phase I Inspection Report 0% Shoe Pond Dam

has been revieved by the undersigned Review Board members. In our

opinion, the reported findings, conclusions, and recommendations are
. consistent with the Recormended Guidelines for Safety Inspecricn of
- Dzes, and with good engineering judgment and practice, and is hereby
) submitted for approval.

R N Y3 ) I

JO0SFPH w.B:xEcAN, JR., MEMTER
Wefer Cont<ol Branch
0 —ngineering Division

S Qe Eloy

JOSEPE A. MCELROY, MEMEER
Foi=dation & Materials Branch -
Engineering Division

ﬁwf Vg

CARNEY M.“TERZIAN, CHAIRMAN
Chief, Structural Section
Design Branch

Engineering Division

APPROVAL RECOMMENDED:

%E B. FRYAR i

5 Chief, Engineering Division
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PREFACE

This report 1s prepared under guidance contalned
in Recommended Guldelines for Safety Inspection of Dams,
for a Phase I Investigation. Copies of these guldelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314, The purpose of a Phase I
Investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The
assessment of the general condition of the dam is based
upon avallable data and visual inspections. Detalled
investigations, and analyses involving topographic
mapping, subsurface investigations, testing, and
detalled computational evaluations are beyond the scope
of a Phase I investigation; however, the investigation
is intended to identify any need for such studies.

In reviewing this report, it should be realized
that the reported condition of the dam is based on
observations of field conditions at the time of inspec-
tion along with data available to the inspection team.
In cases where the reservoir was lowered or dralned
prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load
on the structure and may obscure certain conditlons
which might otherwlise be detectable if Ilnspected under
the normal operating environment of the structure.

It is important to note that the condition of a
dam depends on numerous and constantly changling internal
and external conditlons, and 1s evolutionary in nature.
It would be incorrect to assume that the present condi-
tion of the dam will continue to represent the condition
of the dam at some point in the future. Only through
contlnued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I 1inspections are not intended to provide
detalled hydrologlic and hydraulic analyses. In accord-
ance with the established Guldelines, the Spillway Test
Flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm run-
off), or fractions thereof. Because of the magnitude
and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be
interpreted as necessarily posing a highly 1nadequate
condition. The test flood provides a measure of rela-
tive spillway capacity and serves as an aid in deter-
mining the need for more detalled hydrologic and
hydraulic studies, considering the size of the dam, 1ts
general conditions and the downstream damage potential.

SHOE POND DAM
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
SHOE POND DAM

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, dated August 8,
1972, authorized the Secretary of the Army,
through the Corps of Engineers, to initiate a
national program of dam inspection throughout
the United States. The New England Division
of the Corps of Englneers has been assigned
the responsibility of supervising the
inspection of dams within the New England
Region. Metcalf & Eddy, Inc. has been
retained by the New England Division to
inspect and report on selected dams in the
State of Massachusetts. Contract No. DACW
33-79-C-0054, dated March 27, 1979 has been
assigned by the Corps of Engineers for this
work.

b. Purpose:

(1) Perform technical inspection and
evaluation of non-Federal dams to
identify conditlons which threaten the
public safety and thus permit correction
in a timely manner by non~Federal
interests.,

(2) Encourage and assist the States to
initliate quickly effective dam safety
programs for non-Federal dams.

(3) Update, verify and complete the National
Inventory of Dams.
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1.2 Description of Project

. a. Location. The dam is located on the Bass e o

h River, a tributary of the Danvers River, in el
the Town of Beverly, Essex County, Massachu-
setts (See Location Map and Overview Photo).

The coordinates of this location are Latitude O
42 deg. 33.6 min. north and Longitude 70 deg. I
53.4 min. west. e o

b. Description of Dam and Appurtenances. The dam
is a 250-foot long earth embankment (See
Figures B-1 and B-2 and photographs in R
Appendlx C). The height of the dam 1s about =t e bl
17 feet, which is the original height of 1l SO
feet (shown on sketch on page B-3) plus 3 feet L
which was added in 1941, According to a pre-
vious inspection and construction report (see
page B-3), the dam has a concrete core wall
which was raised 3 feet and extended in length
in 1941. The crest of the dam is 13 to 15 .
feet wide and varies from El 23.7 to E1 24.0. e
There 1s a gravel pathway on the crest from DT

et
®

the east abutment to the outlet works (see
Photo No. 1), and an 8-foot high chain-1link
fence 1s located on the upstream edge of the
crest. The upstream face slopes at 2:1 LR
(horizontal to vertical) and is covered with e a:_ﬁ,]%
riprap to approximately El 22.0. There are e
several slabs of concrete overlying the upper By
riprap stones. Above this elevation, the o e
slope 1is covered with grass and bushes (See ety
Photo No. 3). The downstream face, which 1s !-wf4~~~1
covered with grass, slopes at 3:1. There is CL
riprap at the toe of thils slope to protect the

embankment from erosion due to wave actlon on

the lower pond (See Photo No. 6).

The outlet works, which are located at the
west abutment (See Photo No. 2), consist of a
sharp-crested weir adjacent to a low-level
slide gate (see photograph No. 2). Discharge
from the spillway and low-level outlet 1is into
an open concrete chute leadlng tc the lower
pond. The approach to the spillway has 16-
foot long vertlcal concrete training walls and
a stone bottom. The concrete crest of the
splllway 1s at E1 19.8. Stoplogs are set on
top of the welr to E1 20.5. The chute below
the weir is 1€(5 feet long and varies in width

SHOE POND DAM
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from 33 feet at the welir to 15 feet wide at
the point of discharge into the lower pond.
The chute slopes at 2 percent and has a
concrete floor and walls. A trash rack 1s
located about 30 feet downstream from the
spillway.

The low-level outlet for the dam consists of a
gate 5.7 feet wide and 5 feet high located
adjacent to the spiliway. The top and bottom
elevations of the gate are the same as the welr
with stoplogs. The gate and welr are separated
by a l-foot wide, 7-foot long concrete wall.
The low-level gate 1s manually operated from

a platform above the gate.

There is a ll-inch diameter intake pipe that
leads from the pond to a concrete reservoir at
the United Shoe Machinery Corporation, located
east of the dam. There is a wood and concrete
pler from the crest of the dam out to the
upstream end of the intake. The invert of the
intake is at El 16.0. Control valves for the
plpe are located in a wooden gate house on the
upstrean face of the danm.

McKay Street, at the north end of Shoe Pond,
forms an embankment that attenuates the drain-
age into the pond. There is a 36-inch
diameter culvert under McKay Street that
discharges into Shoe Pond (See Figure B-2 in
Appendix B).

Size Classification. Shoe Pond Dam is clas-
sified in the "small" category since it has a
maximum helght of 17 feet and a maximum
storage capacity of 58 acre-feet.

Hazard Classification. Immedlately downstrean
of the dam is the lower holding pond. On the
east side of the lower pond there are two
factory buildings of the Unlted Shoe Machilnery
Corporation complex (See Overview Photo and
Location Map). The smaller building is used
for storage, while the other building is
occupied and used in the manufacturing pro-
cess. South of the factory is the main parking
lot for the factory. The outlet for the lower
pond is a culvert that extends under Elliott
Street and discharges into the Bass Rlver.

SHOE POND DAM
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Failure of the dam when the pond 1s at the
crest of the dam would produce a flood wave
about 3 feet high passing through parts of
some factory bulldings, the main parking lot,
and acrcss Elliott Street. It 1s possible
that this flood wave could result in appre-
cliable property damage and the loss of a few
lives. Accordingly, the dam has been placed
in the "significant" hazard category.

Ownership. The dam 1s owned by United Shoe
Machinery Corporation which is located at
Elliott Street, Beverly, Massachusetts
(telephone 617~ 927-4200). The Manager of
Plant Engineering for United Shoe Machinery
Corporation 1s Mr. Bruce Paul, who granted
permlssion to enter the property and inspect
the dam.

Operator. The dam 1s operated by personnel
from Unlted Shoe Machinery Corporation.

Purpose of Dam. The water from Shoe Pond is
used for fire protection and for cooling the
turbines in the Unlted Shoe Machinery Corpor-
ation factory. The water 1s also used for
irrigation of the golf course on the west side
of McKay Street. The water i1s used at the
golf course only when the level in Shoe Pond
is above El1 16.0.

Design and Constructlon History. The dam at
Shoe Pond was constructed about 1904. The dam
was constructed with a concrete core wall and
a "hard compact clay"™ on the upstrean side.
The core wall extends to "solid ground". At
the time of the original construction, the
maximum hydraulic helght between the upper and
lower ponds was 12.0 feet. The elevation of
the crest of the dam was 2 feet above the
naximum pond level.

In 1934, repalrs were made to the spillway,
and the upper slope was paved. The 1940
inspection report (see Appendix B) states that
the intent of United Shoe Machinery Corpora-
tion was to ralse the dam 2 to 3 feet. 1In
1941, the work on raising the core wall and
dam to the present elevation of 23.5 + feet
was started. The core wall was extended to

SHOE POND DAM

- e - e

N J

[P S O |

L e

R

......




...................

the east for "a short section". The low-level
outlet was constructed adjacent to the spill-
way at the same time. The construction vas
completed in 1942,

Subsequent changes have been made period-
ically. 1In 1954, permission was granted by
the County to ralse the elevation of the weilr
by 8 inches using stoplogs. In 1956, the
low~level outlet was repaired. In 1970, a
concrete cap vwall was placed on both walls
near the welr and low-level outlet to cover
spalled concrete.

Normal Operating Procedures. Personnel from
United Shoe Machinery Corporation reportedly
visit the dam dally. The stoplogs, although
rernovable, are intended to remain in place per-
manently. The low-level outlet was repaired

in 1956, Since that time it reportedly has

not been operated. Malntenance work 1s
performed on the dam twice a year and at that
time debris is removed from the trash rack.

Measurements of the depth of the reservolr are
made when the water is below El1 16.0 (invert
of li<inch intake). The United Shoe Machinery
Corporation will not supply irrigation water
to the golf course when the water level is
below E1 16.0.

A ll4-inch intake pipe discharges water to a
concrete holding tank. This water 1s used for
cooling the turbines in the powerhouse, The
statlc water level in the holding tank 1s the
same as the water surface in the reservoir.
The gate valves in the gate house and in the
holding tank are both kept open under normal
operating conditions.

1.3 Pertinent Data

a.

Drainage Area. The approximately 1,056-acre
(1.65 square mile) drainage area includes the
drainage area of the Bass River (See Location
Map). The McKay Street embankment is a
restriction to direct dralnage into the pond.
There 1s a 36-inch culvert that discharges
water into the pond from the west side of
McKay Street.

SHOE POND DAM

193]

e
Do
Lo
@
; R
S e
] . .
4 * .




The topography of the watershed is gently
rolling. About 2.5 percent of the drainage
area 1s swamps. The remaining land 1ls about
one- quarter wooded and three-quarters
cleared, partlally for residential use.

Discharge. Normal discharge 1s over a 33=foot
long weir formed by the spillway and the top
of the outlet gate. The crest of the welr
with stoplogs in place on the spillway is at
El 20.5. The water flows downstream into a
concrete~lined chute which is 33 feet wide at
the welr and narrows to 15.0 feet at the exit.
The chute is 165 feet long and discharges into
Lower Pond. The outlet for the lower pond is
a concrete arch culvert about 11 feet wlde
with a 30-inch sluice gate at the entrance.
The bottom of the sluice gate is at El 8.6,

The test flood inflow (one-half PMF) was
estimated to be 800 cfs, after adjusting for
the restriction caused by an upstream street
embankment (see lMcKay Street shown on Location
Map). The peak test flood outflow 1is esti-
mated to be 800 c¢fs with the pond at E1 23.7
and would overtop the low area near the dam by
a maximum of 0.8 feet. The spillway with
stoplogs can discharge U475 cfs or 59 percent
of the peak test flood outflow before the low
area 1s overtopped. Wlithout stoplogs, the
spillway can discharge 660 c¢fs or 83 percent
of the test flood before the low area is
overtopped.

Personnel from Unlted Shoe Machinery Corpora-
tion stated that the dam has never been
overtopped.

Elevation (feet above Mean Sea Level (MSL)).

A benchmark was established at E1 20.5 on top

of the stopleogs. This elevation was estimated
from a United States Geological Survey (USGS)

topographic map.

(1) Top dam - 23.7 to 24.0 (E1 22.9 low point
- east of danm)

(2) Test flood pool: 23.7

SHOE POND DAM
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(3) Design surcharge (original design):
unknown

(4) Full flood control pool: N/A

(5) Recreation pool: 20.5 top of stoplogs

(6) Spillway crest (without stoplogs): 19.8

(7) Upstream portal invert diversion tunnel:
16.0 invert of l4-inch intake to factory

(8) Streambed at centerline of dam: 7.0
(estimated)

(9) Teilwater: 11.0 - Lower Pond

d. Reservoir
(1) Length of maximum pool: 1,500 feet
(2) Length of recreation pool: 1,500 feet
(3) Length of flood control pool: N/A

e. Storage (acre-feet)

(1) Test flood surcharge (net): 24.5 at El1
23.7

(2) Top of dam (El1 22.9): 58
(3) Flood control pool: N/A

(4) Recreation pool (E1 20.5 - Top of
Stoplogs): 38

(5) Spillway crest (E1 19.8): 33

f. Reservoir Surface (acres)

#(1) Top dam: 7.6
#(2) fTest flood pool: 7.6

(3) Flood control pool: N/A

¥Based on the assumption that the surface area will not
o significantly increase with changes in pond elevation
p__ from 20.5 to 23.7

SHOE POND DAM




(4) Recreation pool: 7.6
(5) Spillway crest (with stoplogs): 7.6

£. Dam
(1) Type - earthfill embankment
concrete core wall
(2) Length: 250 feet
(3) Height - maximum: 17 feet
(4) Top width: 13 toc 15 feet
(5) Side slopes - downstream: 3:1
upstream: 2:1
(6) Zoning: Concrete core wall with clay
fill
(7) Impervious core: Concrete core wall
(8) Cutoff: unknown
(9) Grout Curtain: none
h. Spillway

(1) Type - Sharp-crested weir with stoplogs
mounted on welr

(2) Crest length: 33.0 feet, including 26.3
feet of stoplogs, a l1-foot thick concrete
wall, and 5.7 feet on top of the outlet
gate (see Photograph No. 2, page C-1).

(3) Crest elevation: 20.5 with stoplogs
19.8 without stoplogs

(4) Gates: None

(5) Upstream channel: Vertical concrete
training walls extending 16 feet
upstreanm, wing wall 5 feet long on
westerly wall, floor covered with riprap.

(6) Downstream channel: 33 feet wide at
outlet and 15.0 feet at exit. 165 feet
long. Concrete walls and floor entire
length. Trash rack at the foot bridge.

SHOE POND DAM
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Regrulating Outlets. The regulating outlet at

the dam consists of a slide gate adJacent to
the weir. This gate is 5.7 feet wide and has
the same top and bottom elevations as the
splllway with stoplogs, EF1 20.5 and E1 15.5.
The capacity of the gate is 180 cfs with a
pond elevation at 20.6. The gate can be
raised manually until movement 1is impeded by
the platform above it at E1 24.6.

SHOE POND DAM
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SECTION 2
ENGINEERING DATA

2.1 General. Previous inspection reports and reports
on the additional construction in 1941 are
available for the Shoe Pond Dam. A sketch showing

- the concrete core wall and slopes of the dam are

I on the first inspection form, made in 1917. No

- record plans of the work done in 1504, 1941 or

1956 were found.

We acknowledge the assistance and cooperation of
personnel from the Massachusetts Division of Water-

N7 SN
. . r,

ways, the Massachusetts Department of Public Works
and the USM Corporation.
2.2 Construction Drawings. The only construction
records are the reports referred tc in Section 2.1
and included 1n Appendix B. There are no as-bullt
i‘ drawings of the dam,
) 2.3 Operating Records. The only operating records
kept are when the pond level drops below El 16.0.
2.4 Evaluation
i. a. Availlability. There is limited engineering

data avallable.

o b. Adequacy. The lack of detalled structural and

E construction data did not allow for a

.. definitive review. Therefore, the evaluation
of the adequacy of thls dam is based on review

of avallable past inspectlon and construction

reports, past performance history and

engineering Jjudgment.

c. Valldity. Comparison of the avallable
drawings with the fleld survey conducted
during the Phase I Inspection indicates that
the available information 1s generally valid.

' 4
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a.

General. The Phase I Inspection of the dam
was performed on April 18 and July 6, 1979.

A copy of the inspection checklist 1is in
Appendix A. Previous lnspectlions were
conducted by the Essex County Engineering
Department in March 1917, again in 1923, 1928,
and then once every two years through March
1968. A summary of these reports is in
Aprendix B (see Pages B-3 through B-17).

Dam. The dam consists of a 250-foot long,
17-foot high earth embankment with a weir and
low-level outlet at the west abutment (see
Photos No. 1 and No. 2). There 1s a wood and
concrete pier extending from the crest of the
dam out to a ld-inch intake pipe. A gate
house 1is located on the upstream slope of the
dam and contains gate valves for the 1ld-inch
intake.

The main dam is in fair condition. The
upstream slope, 2:1 (horizontal to vertical)
is riprapped to within 2 feet of the crest of
the dam (see Photo No. 3). Some of the riprap
is missing and, in one area, it has slipped
down the slope. There are several randon
concrete slabs at the top of the riprap in the
middle of the dam.

A chain-link fence located along the upstream
edge of the crest of the dam is tilted towards
the reservolr. There 1s some surface erosion
under the fence along its entire length. Some
bushes are growing on the crest and upstrean
face of the dam (see photograph No. 3).

There is a gravel pathway on the crest of the
dam, and a metal grated foot bridge across the
chute. The downstream slope 1s 3:1 and
covered with grass. There 1s a localized
slump midway on the slope located between the
gatehouse and east abutment. The approximate
dimensions of the slump are 10 feet wide and

SHOE POND DAM
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30 feet long. At the toe of the slope there
i1s riprap extending out into the lower pond.
This riprap was in good condition.

c. Appurtenant Structures. The outlet works on
the dam consist of a sharp-crested weir
adjacent to a low-level slide gate which dis-
charges into a chute on the west abutment of ¢t
the dam. The approach channel to the welr 1is
formed by two concrete walls extending 16 feet
out into the pond. The westerly wall has a
wing wall 5 feet long. There 1s a chain-link
fence set on both approach walls. The bottom
of the channel 1s stone covered and in good
condition. The concrete approach walls are
spalled, especially the easterly wall where
the fence has partially fallen into the water
due to the deteriorated concrete. The welr is
concrete with 0.7 feet of stoplogs added on
top. The stoplogs, although removable, are
intended to remain permanently. The concrete
on the welr has some minor spalling. Water
was flowing over the weir at the time of
inspection, and it was not possible to conduct
a detailed examination. The USM Corporation
hassnot operated the low-level gate since
1956.

The chute has some localized wet areas and
some severe spalling near the weir and low-
level outlet (see photograph No. 7). The
floor of the chute 1is also spalled at the
downstream end for a length of 20 feet. Down-
stream of the weir, there are two I-beam
compression struts to support the concrete
walls of the chute. The concrete around the
Joints at all four locations 1s in poor
condition. A trash rack is located on the
upstream side of a foot bridge over the chute.
The rack is in good condition, although it
contains an accumulation of debris about 3
feet deep. There 1is one crack that extends
across the floor and walls of the chute. This
crack is located midway between the footbridge
and the downstream end of the chute. Brush
and trees are growlng along the west side of
the chute, and some branches are overhanging
the chute,

SHOE POND DAM
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There is a li-inch intake pipe in the pond
that discharges into a concrete reservoir near
the factory. This water 1s used for cooling
the turbines in the power house. There 1s a
wooden screen around the intake which can be
reached by a wood and concrete pier extending
from the crest of the dam. The pler is
supported on concrete columns which have
deteriorated, and the reinforcing bars are
exposed and corroded. Tension rods under the
pier are also corroded. Gate valves are
located In the gatehouse on the crest of the
dam. The valves are ln good condition and
and reported to be operable.

Reservolr Area. The area around Shoe Pond
contains two factorles, an athletic fleld and
McKay Street. The embankment beneath McKay
Street separates Shoe Pond from the golf
course upstream and forms a drainage divide.
There is a 36-inch culvert through the McKay
Street embankment.

Downstream Channel. Immedliately downstream of
the dam is the Lower Pond. There is an 1ll-
foot wide culvert from the lower pond which
discharges under Elliot Street into the Bass
River.

Evaluation. The above findings indicate that the
dam 1s in fair condition and that there are
several deflciencies which require attention.
Recommended measures to improve these conditions
are stated in Section 7.3.

SHOE POND DAM
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. The valves to the ld-inch intake pipe are kept

SECTION 4

OPERATING PROCEDURES

Procedures. Personnel from the USM Corporation
reportedly visit the dam daily. The normal
procedures at the dam consist of keepling the gate
valve open to the 1l4-inch intake pipe. This pipe
discharges water into a concrete reservolr which
1s used to cool the turbines.

The maximum possible capaclty 1s maintained in the
reservolr at all times. Water 1s supplied to the
municipal golf course for irrigation when the
reservoir level is above E1l 16.0.

Maintenance of Dam. Maintenance of the dam is
reportedly performed twice a year. Brush is
cleared and debris remcved from the trash rack.
About seven years ago, the concrete spillway was
repalred. However, in subsequent years, more
spalling of the concrete has taken place, and in
some areas 1t is quite severe. Also, erosion is
occurring under the fence on the upstream side of
the crest, and some bushes are growing on the
crest and upstream face of the dam.

Maintenance of Operating Facilitles. The low-
level outlet adjacent to the spillway was repalred
in 1956 and has not been operated according to
plant personnel. Debrls has accumulated at the
trash rack downstream of the outlet,

open and are not operated. These valves are
located in the gatehouse which 1s kept locked.
Concrete supporting the pler leading to the intake
plpe is in poor condition. The wooden screen
structure at the discharge pipe 1is rotting.

Description of Any Warning System in Effect.
There is no warnlng system in effect at this dam.

Evaluation. Although maintenance personnel visit
the dam regularly, the maintenance program is
inadequate. There 1s no program of technical
inspections or any warning system in effect at
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Shoe Pond Dam. A regular program of inspection
and maintenance, and a surveillance and warning
system for this dam should be implemented as
recommended in Section 7.3.
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SECTION 5

HYDRAUT.IC/HYDROLOGIC

5.1 Evaluatlion of Features

a.

General. Shoe Pond is impounded by a 250-foot
long, 17-foot high earth dam. McKay Street,
which is located at the northern end of the
pond, forms a restriction to 92 percent of the
drainage area into the pond. There is a 36-
inch diameter culvert under McKay Street to
Shoe Pond. The drainage area for the pond is
1,056 acres (1.65 square mlles) and is located
i1n suburban communltles with sections of dense
residential development.

The maximum storage in Shoe Pond 1is calculated
to be 58 acre-feet. The maximum flood level
1s unknown; personnel at USM Corporation state
that the dam has never been overtopped. The
pond is used for industrial purposes.

The low-level outlet is a manually operated
slide gate adjacent to the welir. The splll-
way and outlet are separated by a concrete
wall 1 foot wide and 7 feet long. The slide
gate is 5.7 feet wide and 5.0 feet high and
has an invert at E1 15.5. The top of the gate
can be raised only to E1 24,6, which 1s the
bottom of the platform from which the gate
mechanism is operated. This raises the bottom
of the gate to El 19.6, leaving an opening 5.7
feet wide by U4.1 feet high. The gate has a
capacity of 180 cfs with a water surface at El
20.6. Assuming no inflow, the pond can be
lowered 2 feet in about 2 hours starting with
the water level at the spillway crest.

Design Data. There are no hydraulic/
hydrologic computations avallable for the
design of the spillway at Shoe Pond Danm.

Experlence Data. Personnel employed at USM
Corporation stated that the dam has never been
overtopped.

Visual Observations. Water discharges over
stoplogs and over the top of the outlet gate.

SHOE POND DAM
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The effective width of the spillway 1s 33.0
feet, and the crest is at El1 20.5. The dis-
charge channel is a concrete chute with an
invert at E1 15.5 at the weir. The chute
curves around the dam at the west abutment and
narrows down to 15.0 feet wide at the exit.
The chute is 165 feet long and discharges into
the lower pond. The floor slopes at 2
percent. The chute has a concrete floor and
vertical concrete walls 6 feet high at the
welr, 10 feet high at the trash rack and then
tapers down to 2 feet high at the downstreanm
end (See Figure B-2).

The concrete of the chute is spalled and
cracked in places, and debris has piled up 2
to 3 feet deep at the trash rack. Trees and
bushes are growlng along the west side of the
chute.

A more detailed discussion of the condition of
the dam and appurtenances 1is given in Section
3, Visual Inspection.

Test Flood Analyslis. Shoe Pond Dam has been
placed in the "small" size category and in the
"significant™ hazard category. Based on the
Corps of Engineers' guldelines, a test flood
ranging from a 100-year storm to a one-half
PMF should be used to evaluate the capacity of
the spillway. A one-half PMF was used in this
analysis.

The one-half PMF rate for Shoe Pond Dam was
determined to be 775 c¢fs per square nile of
drainage area. This calculation is based on
the average slope of the drainage area of 1.1
percent, the pond-plus-swamp to drainage area
ratio of 2.5 percent, and the U.,S. Army Corps
of Engineer's gulde curves for Maxlmum Prob-
able Flood Peak Flow Rates (dated December
1977). Applying the one-half PMF rate to 1.65
square miles of dralnage area results in a
calculated peak flow of 1,180 cfs as the test
flood inflow. However, 92 percent of the
drainage area dralns to the golf course pond
on the north side of McKay Street and then
flows through a 36-inch dlameter culvert to
Shoe Pond. Because of the attenuating effect
of the McKay Street embankment, the test flood
inflow for Shoe Pond was reduced to 800 cfs.

SHOE POND DAM
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Hydraulic analyses indicate that the spillway
with stoplogs (they are removable but are
intended to be permanent) can discharge U475
cfs with the pond at El 22.9, which 1s the low
point on the ground adjacent to the east abut-
ment of the dam. This discharge is 59 percent
of the test flood outflow. Overtopping would
occur in a 150-feet wide low area Just up-
stream of the east abutment of the dam (see
Figure B-1). The maximum discharge rate in
the low area is estimated to be 1.8 cfs per
foot of length. The depth at critical flow
would be 0.47 feet with a velocity of 3.9 feet
per second.

With the stoplogs removed, the spillway can
discharge 660 cfs or 83 percent of the test
flood outflow before the low area is over-
topped. With the gate open and the stoplogs
removed, the spillway can discharge all of the
test flood without overtopping the low area.

Dam Failure Analyses. The peak discharge rate
due to failure of the dam was calculated to be
5,500 cfs. The discharge would flow directly
into the lower pond wlith an outlet assumed to
be a 30-foot wide weir at El1 11.0. The weir
is approximately 3 feet below the top of the
dam at the lower pond. Assuming that the
outlet from the lower pond would cause flow to
back up and raise the lower pond to El 14,
then discharge from Shoe Pond would be reduced
to 3,600 cfs.

The dam failure would result in a 500 c¢fs flow
through the conduit at the lower pond and
1,500 cfs over land. This water would go
through parts of some factory buildings and
the main parking lot and out across Elliot
Street. The wave helght would be about 3
feet. Fallure of the dam could cause appreci-
able damage to the factory and possibly cause
the loss of a few lives.

For these reasons, the dam has been placed in
the "significant" hazard category.
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SECTION 6 _
STRUCTURAL STABILITY e e

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluatlion of the
structural stabllity of the dam at Shoe Pond
is based on a review of the avallable data, a
review of previous inspection reports and : C
visual inspections conducted on April 18, and S
July 6, 1979. L

b. Design and Construction Data. The dam was .8 e
bullt in 1903-04. According to the 1917 o f‘ij1
Inspection report by the Essex County Engineer- L T
i1ng Department, the dam was constructed with a . : '-ﬁ
"heavy concrete core wall". The height of the S
dam from stream bed to crest was 14.0 feet. A I
sketch submitted with the report shows both
embankment slopes at 2:1 (horizontal to verti-
cal). Presently, the height 1s 17.0 feet and
the downstream slope is 3:1.

c. Operating Records. There is no instrumenta-
tion of any type 1n the embankment at Shoe
Pond and no instrumentation was ever installed
at this site. The performance of the embank-
ment under prior loading can only be inferred
by physical evldence at the site,

d. Post-Construction Changes. Reports by the
County inspectors on the new construction 1n
1941 and 1942 state that the dam was raised.
They do not state the amount of additilonal
height that was added. However, in the 1940
report of inspection to the County Commis-
sioner, it states that the dam may be raised 2
or 3 feet. The raising of the core wall was
accomplished by tying a new section into the
existing core wall.

Counterforts, extending to undisturbed old
backflll below the top of the old wall, were
added for safety against overturning according
to the November 5, 1941 report. The length of
the dam was 1ncreased 15 feet at the easterly
end when thls construction was taking place.
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In 1954, 8 inches of 2-inch by U4-inch stoplogs
tied together were added to the top of the
welr. In 1956 the low-level outlet gate was
repaired. However, since that time 1t has not
been operated.

The chute walls were repaired about 10 to 12
years ago. At the present time the concrete
. floor and walls of the splllway are spalled
o and the concrete at the ends of the

; compression struts 1s in poor condition.

e e. Seismic Stability. Shoe Pond is located in
*r : Seismic Zone No. 3, which indicates that there

is a potential for major damage due to
earthquakes 1in this area. This classification
is based on past earthquakes of intensity VII
and VIII on the Modified Mercall Scale which
occurred in 1727 and 1755, respectlively. This
is no record of any major earthquake since the
dam was completed.

The constructlion reports state that the embank-
ment is a "clay material, hard and compact".
This material is not susceptible to liquefac-
tion. However, since no test results are
avallable on the soill and no computations are
available on the design of this dam, a seismic
analysis could not be done at this time. Con-
sidering that the dam 1is in the "significant"
hazard category, a selsmic investigation
should be conducted as recommended in Section
7.2.

SHOE POND DAM
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condlition. Based upon a review of avallable
data, the visual inspection of the site, and
limited information on operation and mainte-
nance, there are deficiencles which must be
corrected to assure the continued performance
of the dam. There was a locallzed slump
mid-way on the downstream slope near the east
abutment. Several other signs of distress
were also observed: riprap missing from
sections along the upstream face of the dam,
erosion along the crest of the dam causing
undermining of the chain-link fence, and
spalled concrete on the walls and floor of the
chute. The concrete at the Joints with the
I-beam struts 1is 1in poor condition. There is
a continuous crack across the walls and floor
of the chute. Trees and bushes are growing
along the west side of the chute, and bushes
are growing on the crest and upstream face of
the dam. There is debris at the trash rack
downstream of the spillway. The concrete
columns supporting the pier out to the ll-inch
intake are also deterilorated.

A test flood equal to a one-half PMF was used
to evaluate the capacity of the spillway. The
test flood inflow was estimated to be 800 cfs,
after adjusting for the attenuating effect of
the street embankment upstream. The test
flood outflow is estimated to be 800 cfs due
to the delay in arrival of the peak outflow
from upstream of the street embankment. The
outflow would result in the pond at E1 23.7,
which is 0.8 feet above the low area near the
east abutment of the dam. The spillway wilth
stoplogs can discharge 475 cfs which 1s 59 SRR
percent of the test flood outflow without K
overtopping the low area. With the stoplogs PR
removed, the spillway can discharge 660 cfs or
83 percent of the test flood before the low
area 1s overtopped.

- AT
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b. Adequacy. The lack of detailed design and
construction data did not allow for a defini-
tive review. Therefore, the evaluation of the
adequacy of this dam is based on review of the
avallable data, the visual inspection, past
performance and englneering judgment.

c. Urgency. The recommendatlons and remedial
measures outlined below should be 1implemented
by the Owner within one year after receipt of
this Phase I Inspection Report.

d. Need for Additlional Investigatlions. Additional
investigations to further assess the static and
seismic stability of the dam are needed, as
dliscussed below in Section 7.2.

Recommendations. In view of the concerns over the
continued performance of the dam, it is recom-
mended that the Owner enploy a qualified
engineering consultant to evaluate the localized
slump on the downstream face of the dam and to
investigate the static and seismlc stability of the
embankment. The Owner should implement the
recommendations of the consultant.

Remedial Measures

a. Operating and Maintenance Procedures. It is
recommended that the Owner accomplish the
following:

(1) Repailr the concrete at the Junction of the
I-beam compression struts and the walls of
the chute.

(2) Repair the spalled concrete on the walls
and floor of the chute and repair the
crack located below the trash rack.

(3) Repair the erosion and dislodged sections
of fence on the crest of the dam,

(4) Replace riprap missing from the upstream
face of the dam.

(5) Remove all the bushes on the crest of the
dam and initiate selective clearing of
trees and roots adjacent to the west side
of the chute. Backfill where required
with selected materilal.

SHOE POND DAM
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(6)

(7)

(8)

(9)

(10)

(11)

7.4 Alternatives.

Maintaln the low-level gate 1in operating
conditlion and provide access to the gate
stem.

Have the proper tools readily accessible
so that the stoplogs can be removed and
the gate opened 1f required.

Repair the deteriorated concrete on the
columns supporting the pier out to the
l4-inch intake.

Conduct a program of monthly maintenance
inspections of the dam and appurtenances.
This should include monthly clearing of
debris from the trash rack in the chute
below the outlet works. Additional
inspections should be conducted during
and after severe storms. All repalrs and
maintenance should be undertaken in
accordance with all applicable State
regulations.

Conduct perlodic technical inspections of
this dam on an annual basis,

Institute a plan for surveillance of the
embankment during and after periods of
unusually heavy runoff and a plan for
notifying nearby residents 1n case of an
emergency at the project.

SHOE POND DAM
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PERIODIC INSPECTION AR
PARTY ORGANIZATION ' .

‘
PROJECT UNITED SHOE POND DAM DATE 4/18/79 | : 'E

TIME1:00-5:00 PM .. .9 e

WEATHER SUNNY-50°

W.S. ELEV. 20.6 U.S. DN.S.

PARTY :

1. M. LARSON 6. H.LORD

2. M.GILBERT 7

3._A.S.NAGEL 8.

4. L. BRANAGAN 9

5._W, CHECCHI 10.

PROJECT FEATURE INSPECTED BY REMARKS

1. DAM GILBERT & LARSON

2. HYDRAULICS BRANAGAN

3.

L.

5.

6.

7.

8.

9.
10.
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PERIODIC INSPECTION CHECK LIST

PROJECT__NTTED _SHOFE POND DAM

PROJECT FEATURE Dam Embankment

DISCIPLINE GEOTECHNICAL

DATE 4/18/79
NAME M.Larson
NAME M.Gilbert

M.G.=Million Gallons

AREA EVALUATED

CONDITIONS

DAM EMBANKMENT

Crest Elevation

24.0

Current Pool Elevation

20.6

Maximum Impoundment to Date

35.5 Acre-ft (11.6 M.G.)

Surface Cracks

None

Pavement Condition

Gravel-tire ruts ( 1"-2" deep)

Movement or Settlement of Crest

Light poles-vertical
Fence tilting towards pond

Lateral Movement

Fence
Vertical Alignment 0.K.
Horizontal Alignment 0.K.

Condition at Abutment and at
Concrete Structuves

Abutment O.K.
Outlet concrete spalled

Indications of Movement of
Structural Items on Slopes

Slight Jlocalized bulge midway on D/S
slope between gate house and the east
abutment

Trespassing on Slopes

None

Sloughing or Erosion of Slopes
or Abutments

Some erosion under fence on
upstream side of crest

Rock Slope Protection - Riprap
failures

Some localized failurce of riprap,
another area where riprap 1is
missing

Unusual Movement or Cracking at
or near Toes

No

Unusual Embankment or Downstream
Seepage

Not visible - D/S
by lower pond

toe is inundated

Piping or Bolls

No

Foundation Dralnage Features

Lower pond toe of dam

Toe Drains

No

Instrumentation System

None
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i} PERIODIC INSPECTION CHECK LIST

PROJECT UNITED SHOE PO.D DAM

PROJECT FEATURE oOutlet Works

;5- DISCIPLINE GEOTECHNICAL

DATE 4/18/79

NAME_ M.Gilbert

NAME__ M.Larson
AREA EVALUATED CONDITION
._ QUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS
f a. Approach Channel
v General Condition Good
Loose Rock Cverhanging None
Channel
Trees Overhanging Channel No

Floouor of Approach Channel

Submerged-good

b. Welr and Training Walls

General Condition of
Concrete

Fair (west) Poor (east)
spalling,fence fell in on east
side

Rust or Staining

Yes,staining

Spalling

Heavy on top of east wall

Any Visible Reinforcing

heavy spalIing
Compression struts(2)@wall conn. :

Any Seepage or Efflorescence

Minor efflorescence @ or below
high water,minor seepage

Drain Holes

None
¢. Discharge Channel
General Conditilon Fair
Loose Rock Overhanging No
Channel
Trees Overhanging Channcl“ Yes

Floor of Channel

Some cracking of concrete-1 crack

Other Obstructions

last 20 feet
|Some_concréete missing @ ‘EtEr—TTEE

X-Section on Compression strut

2.5"x8"

....................
...................
..........

..........
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continuous 2 walls+floor-Very poor ;_ﬂ e




PERIODIC INSPECTION CHECK LIST

PROJECT UNITED SHOE POND DAM

PROJECT FEATURE Bridge to intake

DISCIPLINE GEOTECHNICAL

DATE _4/18/79

NAME M.Gilbert

NAME M.Larson

AREA EVALUATED

CONDITION

OUTLET WORKS - SERVICE BRIDGE

a. Super Structure

(Pier and platform to 14-in. intake)
Wood-satisfactory

Bearings

Concrete columns (4) spalled
rebars exposed and corroded

Anchor Bolts

Very poor condition @ platform

Bridge Seat

Fair

Longitudinal Members

2 steel tie bars under bridge-
corroded below water line

Under Side of Deck

Fair

Secondary Bracing

Deck

Wood-fTair to good-Cover on (4"
intake is missing ‘

Drainage System

Railings
None
Expansion Joints -
Paint None
b. Abutment and Plers
General Condition of Concrete | pyor

Alignment of Abutment

Approach to Bridge

Conditlion of Seat and
Backwall
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PERIODIC INSPECTION CHECK LIST

PROJECT United Shoe Pond Dam

PROJECT FEATURE_Gate House

DISCIPLINE Geotechnical

DATE_ 4/8/79

NAME_ M. Gilbert

NAME M. Larson

AREA EVALUATED

CONDITION

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural

Gate house on upstream face of dam

General Condition Good
Condition of Joints Good
Spalling None
Visible Reinforcing None
Rusting or Staining of

Concrete None

Any Seepage or Efflorescence

None Observed

Joint Alignment Good
Unusual Seepage or Leaks in

Gate None
Cracks None

Rusting or Corroslon of Steel

None

b. Mechanical and Electrical

Alr Vents N/A
Float Wells N/A
Crane Holst Good
Elevator N/A
Hydraulic System N/A

Service Gates

Emergency Gates

/A

Lightning Protection System

A
Emergency Power System N/A
Wiring and Lighting System N/A

in Gate Chamber

page 3_of 3

........




APPENDIX B

PLANS OF DAM AND PREVIOUS
INSPECTION REPORTS

Figure B~1, Plan of Dam from field survey, i .-'0}-}
April 18, 1979 B-1 v :

Figure B-2, Plan of McKay Street and
Sections through Dam and O
McKay Street from field survey, TS
April 16, 1979 B-2 s & |

Dam Inspectlon Report, Essex County
Engineering Department, 1917 B-3

Letter Reports, Essex County
Engineering Department B-U
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Beverly D. 6

1917, Larch 26, Watershed 1.5 sq. m, Iax. Ht. 12,0 ft. Apparent .
condition, Good. :

1928, Aug. 1. C. C. Barker, Insp. Dam on Bass River, east of i¢c
Kay Street, is owned by the United Shoe liachinery Company, and is used
for manufacturing purposes.. I gave a notice to P. R. Bosworth who is
in charge and who inspected the dam with me., Below this dam 1is a
small basin at the end of which is a concrete dam which acts as a
spillway. Below this ppillway is a wide concrete covered channel
which leads to the tide water, and in case of failure there would
probably be no damage or loss of life, The conditions are the same
and there have been no changes except that the old tide gate at Elilot
Street has been removed. The northwest wall of the spillway is cracked
and there is a slight leskage there. The lower basin has been raised
about six inches and they intend to raise the slope paving in this
basin and will probably repair the spillway at the same time. Othervise
this dam is in good condition. The water level today is elevation 4,

1928 Report to Co. Comm. Bass River Dam east of licKay Street, is
owned by the United Shoe llachinery Company, and is in fair condition,
except that some repairs at the spillway are contemplated by the own-
ers and there seems to be no possibility of damage through failure,

1930, Sept. 15. C. C. Barker, Insp. Dam on Bass River east of
1'cKay Street, is owned by the United Shoe liachinery Company, and is
used for manufaciuring purpeses. I gave & copy of the notice to P,
R. Boswvorth, who is in charge. He inspected the dam with me, The con-
ditions below the dam are the same and in case of failure, there would
probably be no damage or loss of life. The lower slopes are in good _
condition and is well paved a2t the water level of the lower dbasin.
The paving on the upper slope is somewhat irregular., The northwest
wing wall of the spillway on the upper side is cracked, and in rather
poor shape., Lkr. Bosworth intends to make some repairs around the spill-
way this fall. The water is low.

1930 Report to Co. Comm, A small dam on Eass River east of licKay
Street is owned by the United Shoe l'achinery Corporation,and is so’
situated that there would probably be no damage in case of failure,
The paving on the upper slope is somewhat out of shape and the north-
west wing wall of the spillway is cracked and in rather poor condition.

1932, Aug. 1. C. C. Barker, Insp. I gave the notice to P. R. Bos-
worth, who went to the dam with me, The dam is in good condition ex-
cept the crack in the northwest wing wall which is in rather poor
shape. This will probably be repaired this fall and some of the pev-
ing on the upper side put in better shape. There has been no change.

1232, rrov. 1. R. R. Zvans, Insp. Drove to site to note conditic:ns
but ¢id not iispect dam, Heavy rain a2t tke timaz, Frobability of do.:.
below does not seen to Jusiify requiring of enything to be done, el- .
though repairs, steted to Be in contemplation in C.C.B. report, shonld
of course be ncle, )

1932 Report to Co. Comm. Little inportance, not in good condition,

SHOE POND DAM .
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Beverly D. 6

" ® 1934, Sept. 27. C.C.Barker, Insp. I gave a copy of the
o notice to nr. Bosworth, who sent Lr. Robert Chelmers to the dam
with me. The spillway has been repaired and the paving on the
upper slope has been put in good condition. This dem 13 now in
good condition, '

1934 Report to Co. Comm. Sgructure 1s of little importance,

1936 Aug., 8, C,C.Barker Insp, I saw Hr, Bosworth, There
has been no change; thia dam is in good condition,

1936 Report to Co, Commissioners. Safe and in rsasonadly
good condition,

. 1938 0Oct, 25, C,C.Barker, Insp, I gave a copy of the notice
to Mr, Boasworth, who sent one of his men to the dam with me, This
dam 1is apparently in good condition and the same as when last in-
spected, The water is just splashing over the spillway.

1938 Report to Co, Comm, Safe and in reasonably good con-
dition, .
‘ 1940, uct. 1, C.C.Rarker, Insp. I gave a copy of the notice
o Mr, Bosworuh, who went vo the dam with me, the dam 138 in good
) condivion, ‘‘here 1is some dlsintegracvion in the concrete atv the
‘ spillway also slight leakage, Nr, Bosworth intends to have renairs

made, ‘the water level is at the boutom of the spillwaye Mr,
Bosworth says they are contemplating ralsing this dam 2 or 3 feet,

l ' 1940 Report to Cos. Commn. The dam on 3Bass Aiver cast of McHay

- Street was found ir falrly jood condition, but some repairs are in
contenplation, and it is stated that the dam nay be raised two or
three feet, »

1942 July 31, C.C.Barker, Insp. I saw ¥r. Boswerth, Sirce
the last inspection thls dam hasg been raised, Flans were ap:roved
- ! by the Coun\.y Commlissioners, tut a few changes were made and now 'r.
: Zosyorth will furnlsh the county with a plan of the dam as actually
rebuilt, This dan 1s in good conditlion snd the work is coudlete
except for a little loaming and seeding at the easterly end, Tre
pond 1s partly full.

1942 Report to Co, Comn, o report.

194 4 July 19, S.'W. Podbury, Insp. ¥r. Crnest DiPaolo \o“‘ to

the dam with ~e. I -ave him a copy of the notice for l'»r. Eosuon

who 1s 1n charze of construction and naintcnance. Repairs have

been made, according to mans ©lled in thils office, since the last

inspection, An iron pipe has teen laid froa the inlet to the can

and a 24" concrete pipe frcn the dan to the foundry alons the shcre,
‘ Repal rs are nade on tne dam every spring and ' fall. Jater level *3

19,0 ft. The dam is In very good condition,
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Beverly D. 6 _
. 1944 Report to Co, Comm. Safe and in reasonably good condition.

1946 Oct. 1, S.¥.7oodbury, Insp. I gave a copy of the notice tolr,
Boswortn who ment to the dam with me, NO repalrs since last Inspection.
Water level today 19,7 on gauge. Condition of the dam is the same.

1946 Report to Cos. Comm, Safe and in reasonably goed condition.

1948 Septerber 22, S, W, Woodbury, Insp, Gave a copy of the notice

to Mr, Ernest Dipaolo for Mr, Bosworth. Mr, Depaulo went to the dam with
me, No repairs since last inspection, Water level today: 15.0! on gauge.
Condition of the dam 1s the same,

1948 Report to Co, Comm, Safe and in reasonably good condition,

- 1950 Sept. 29, S,W.Woodbury, Insp. Gave a copy of the notice to Mr,
Ernest Dipaolo for ¥r, Bosworth, Mr. Dipaclo went to the dam with me.

No repairs since last inspection. Water level today: 10.5 feet on gauge,.
Condition of the dam is the sare.

1950 Report to Co, Comm, Safe and in reasonably good condition,

1952 E.,H,Page, Insp, Cave a copy of the notice to Mr, Gardner for

Mr, Baldus who was out. Mr, Gardner went to the dam with me. No repairs

since last inspection., TWater level today: El, 18.6 ft. Some leakage throug
'the conc, sidewall of the spillway on the downstream side, Condition of the

. dam is the same, .

1952 Report to Co. Commy Safe and in reasonably good condition.

—~ 1954, May 20, E.H.Page and J.0O.Harmaala, Insps. Owner's Agent’

Mr. Baldas., 8" of flashboards have been added as requested by owner.
These boards are more or less permanent, Elev, of water or distance above
or below spillway: 2". Height of flashboards etc. in place: 8", HMinimum’
freeboard with all possible stop logs ete, in place 3.0" +, Condition of
dam: Reasonably good. The drawoff gate at the spillway 1s not in working
condition. . This should be remedied. :

1954 Report to Co, Comm. Safe‘and in reasonably gcod condition.

1956 ept. 12, E.H.Page, Insp . Owner: United Shoe. Owner's
Agent: wmr., Baldus. Elev. of water: 3". Height of flashbcards: 8"
No cbstructicns. Drawoff gate was repaired and 1s now in working condition.

1956 Report to Co, Comm. Safe and in reasonably good conditiom.
19%9, Jan. 6, E.H.Pace & K.M.Jackson, .Insps. No repairs since

last inspection. Elev, of water: (Sust lapping over flashboards. Helght
of flashboards 8" Minimum freeboard: 3' + Obstructions: Clear.
Condition: good.

1958 Report to Co. Comm. Safe and in reasonably good condition.

SHOE POND DAM
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Beverly D. 6

1960, Dec. 28, E.,H.Page & P.D.Killam, Insps. Conditions below
dam: Good. Elev. of water: Top of flashboards. Small leak in
river wall below dam, Helght of flashboards: 10" above conc, No
obstructions in spillway. Condition of dam: Good. Check height
of flashboards. Frozen over - skating. Permission granted for

6" to 8".

1960 Report to Co. Comm. United Shoe Pond on Bass River.
Permission was granted to raise height 6" or 8", but height has teen
raised, 10",

‘o _ )

1962, January 2, 1963, K.M.Jackson, Insp. Owner: United Shoe

Machinery Corp. Conditions below dam: Good, Eleve. of water:

Top flash boards. Height of flashbcards: 8' of flashboards.
No obstructions in spillway. Condition: good. Frozen over,

1962 Report to Co. Comm. Safe and in reasonably good conditicn.

1964, . January 4, 1965. P.D.Killam and K.M. Jackson, Insps.
Bass River. Conditions are the same.

1964 Report to Co, Comm, Safe and in reasonably good condition.

1966 March 3, 1967, P.D.Killem and K.M.Jackson, Insps,
Bass River. Condition the same,

1966 Report to Co, Comm, Safe and in reasonably good condition,

1968 March 25, 1969, P.D.Xillam and J. Fitzgerald. Stop planks
have been removed and about 0.5 ft. water going over dam. Condition -
good. . :

SHOE POND DAM
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October 27, 1941,

Dam at United Shoe Machinery Corporation, Beverly

o/

I was at the dam atv about 11:0u AM, with Mr, Barker, and saw
work in proéfess and talked with Mr, Bosworth. Tpo top of the comerece
cors wall has been uncovered for its full length and a short section of new
wall has been built on top of the northeascerly end of this core wall and
extending beyond it whero.tbere was previously no wall, ‘'he bottom of the
new wall in this area beyond the old wall is aboufr two feet below the top
grade of the oid wgll. The maverial on the upstream side of the oid core
wail 1s & clay material, hard and compact, and the new wall overlaps it
on the upstream side as called for in the plans to a depth of about eight
inches below the top.

li. Bosworth states tbat the top of the wall was roughened by
. using aﬁ alr hammer and neat cement paste was worked into 1v folicwed by

about two inches of one to two mortar before pliacing the concreve whicn
is from the Lynn Sand and 3tone Company, and was mixed in the truck'after
arriving at the site. This concreve, which was depositeg Saturday, 1is
a one to four mix and forms have been removed this morniig showing a very
good surface, A secticn of the top of the wall which had been rougnened
near the gate house is also exposed this morning and shows that a very good
Job was done. Holes for dowelis have been drilled , the reinforcing is
being assembied and wired together, and forms have been built and are loose
in place so that it is expecved that the remainder of this wall wili be bui’
about Vednssday of this week.
—_— It is now Mr. Bosworth's intention to complete the fiil on the
.atéig;m;ide, also.the spiilway walls and dam, so as to raise the levei of t:
. pond to increase the storage, after which he piang to draw dovm the lower

pond and extend the pipe by adbout two lengths so as to have better oppurrvun




L e e o e ——

1ty to compiete the downsiream 3.0pe.

. Apparentliy a very good job is being done, closeliy supervised

by Mr. Bosworth.




. '.l 0 3
L I )

¥}
L I
s

L
¥

!

Dam at United Shoes Machinery Corporation, Beverly

I visited the site of the work with Mr, Barker on November

The forms have been stiipped from the core wall or.the dam

fifth.

and forms are in place and reinforcing rods within them are being wired o ®

up for the extensiox.: of the side walls of the spillway, Counterforts, L '1

extending below the top of the old wall, are provided, running back . - 3

into the proposedc éij'tl to strengthon. the wall agai'nat..c;'vertuming from ,;_.,- -.-N_.i
-9 4

the earth pressure; They do not extend to the bottom of the old wall,

or, so far as I observed, tc ledge, but rest in the undisturbed old
back {111, The trench on both sides of the coi-e wall of the main dam
has been backfilled and is said to have been thoroughly rarmed in place .0 e
during the wet weather of the last weekend, and looks to be thoroughly .j:v,.;::,i

compacted. All work seems to be done well and requirements of plans

and specifications are being fully followed, except as to spillway wall,
Since November fifth this matter has been taken up with ¥r,
Bosworth and with his assistant Nr, Depaulo. Instead of building the
wall with a batter on the back as shown on the plans it was built of
substantiélly the same thickneas as the wall on which it rests. The
counterforts have a heavy rectangular base of concrete unded their erds

which acts as a couriterweisht, 30 that the resultant pressure is back

near the rear face of the wall, ‘tut the torizontal reinforcing in the
wall does not seem sufficlient to transfer the pressure by beam action ._' .
'to‘these countervielghts or counterforts, and in any ovent this construe- o
tion does not strengthen the original wall against overturning under the

pressure of the added height of fil1l,

Examination on the ground does - ,‘

not disclose that there is any ledge,I at least down to a point nearly

as low as the original foundation, although Mr, Bosworth feels very

SHOE POND DAM
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certain that ledge was encountered. It “s agreed now (lLovember 13)
that I-beam struts will be placed across the spil.lway channel at
about the level of the old top of the wall at intervals not exceeding
about sixteen feet on the longast. .- . siide to take up this thrust,
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United Shoe ¥achinery Corporation Dam, Beverly

Visited the work with Mr, Barker on November 21, 1941.

' z

T ——
s
& .

The fill on the upstream side of the wall, and enough of 1t on the

dovnstream slde to meet the slope, has been completed nearly to

finished grade. It has been rolled and shows in places marks of
tractor, and seems to be very hard and compact. Filling behind
the walls of the outlet channel is well along and forms are being

set for the return at the end of the wall on the McKay Street side e
upriver., Also concrete has been added in the bottom of the channel ‘
and workman is cutting recess in the }cKay Street wall to take the end 3;; - 3;.gi:f

of the strut. A layer of broken stone shout one inch size has been 'Qf~‘;;:1§}ff

deposited on the upstream slope and the slope paving of large stone .0  '. )
is being laid on it and is about finished for a part of the length A -

of the dam,
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United Shoe Machinery Corporation dam, Beverly, Massachusetts

Visited the dam at about 11 A, November twenty seyenth.
The concrete walls have been .completed. The portion at the new
gate 1s surrounded with tarpaulins and there is an oll heater inside
to xeep the concrete from freezing. The temperature is well ctove
freezing now, The added concrete in the floor of the wasteway
channel extends from the upstream end down to about the poéition where
the rack will be placed and the old concrote below that point is being
roughened up with pneumatic hammers preparatory to completing the work
there., The slope paving on the upstream side of the dam is complete,
The fill seems to be up to grade, but little or no fill has been added
on the dowvmstrcam slcpes The earth fill on the McKay Street side of
the outlet is being placed and not much more remains to do, Both
steel struts, each conmposed of two channels separated by short sections
of I-beam rivdptted between the backs of~the'channels, are 1ln place and

well anchored in recesses cut in the walls,

- . .1




Joo

o~ el

e e o B oL
the fsTorin 1)/ % /”"’/! ‘

/g

Nneara

"14:\‘ -"/vyl)()\" %WM// .,\-‘v o 5_

A et e, ot !
%M"—VLM,M,(

Fovor "sz.;.‘w G@Vu‘ Ao /,7 o :

~ilne A

v:ﬂ«f




J
:
S
N
¢

/74/,10 J/,{JMW QW%M,M:L
/ﬂ-&w—wvu- ""—%

w&_ ;VMFA»

4,,‘%‘_ M WJM. J&a A ﬂmfi‘
ot ks P Sl ZZ%MM A~
< —«m/?'vt 47’/‘”'»47 P At A s e

WW— W—
Z‘ZWMm%W /M—//A
A~ Lcn b . .
% /)' "u‘?"/vv-"/:;/\, "-/Vl/é& -ﬁ‘&:/vﬂ( a L &// L/.l.—
Aarin. oo i~ Wm L.

.............................

...................

A
.........
DRt T S SOl B PR S AR D T T
PN R R Tt TR I S

..............................




Cam e e e et

Qro2-5-
S
§§ <

a

L | % e T
| M. Wﬁ%
-

b/t IW
V/Wz 4% MZ_ W:Z“;Z .

%MMWW

T edare <o )

A

/ :f-»r:ﬁi’z%f:-j%'5;'::113-;;.-.
m,m L
: MM'

Ao e —h
TIN5 3 s
& A R N S
=2

—f‘r)"'ﬂ‘,le‘\ N

........

..............
--------------
''''''''''''''''




APPENDIX C
PHOTOGRAPHS

(For location and direction of view of photographs, see
Figure B-1 in Appendix B).
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APPENDIX D

HYDROLOGIC AND HYDRAULIC
COMPUTATIONS
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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